
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SPIRE VARIATION IN PYRAMIDULA 
ALTERNATA. 

FRANK COLLINS BAKER. 

I. Introduction. 

The object of the present investigation has been to ascertain 
by quantitative means the amount of variation in the same spe- 
cies of a pulmonate mollusk from several localities. For this 
purpose the shell of the common species, Pyrantidula alteruata, 
has been selected, as that species shows a large amount of varia- 
tion in the form of the shell, particularly in the height of the 
spire. 

Among the mollusks little biometric work was done previous 
to the year 1898. Since that time this group of animals has 
been receiving marked attention and several exhaustive papers 
have been published, notably those by C. C. Adams on Io and 
C. B. Davenport on Pecten. These papers, however, have dealt 
with marine or fresh water forms ; in this investigation the bio- 
metric study has been applied to an air breathing land mollusk. 

II. Material. 

The material used in this investigation, Pyramidula alteruata 
Say, was secured from the following localities : 

1 . Rochester, New York, on the steep hillside of the " Pinna- 
cle " and the banks of the lower Genesee River. This locality 
is heavily wooded and there is a large accumulation of fallen logs 
and the ground is covered by a rich, black loam. Collected by 
the writer. 

2. Auburn, New York, in damp, low, flat woodlands. Col- 
lected by Dr. Howard N. Lyon. 

3. Bowmanville, near Chicago, Illinois, in flat woodlands. 
The timber is large and heavy, the ground is strewn with fallen 
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logs and the soil is a rich, black loam. Collected by the writer. 
The shells studied are not of uniform size, although they are 
nearly all adult measuring from twelve to twenty-four millimeters 
in diameter. The young shells of this species always have a flat 
or nearly flat spire, and as they would materially affect the results 
they were excluded. 

In Pyramidula alter nata we find a good example of variation 
caused by individual environment. The species lives for the 
most part under started bark, in crevices and under flat-lying 
tree trunks ; hence its shell varies with its abode. For example, 
a specimen living between the " started " bark of a tree and the 
tree trunk, the space being very narrow, measured 23x11 mill., 
the height being about 48 per cent, of the width, while another 
specimen living under a fallen tree trunk measured 15x13 mill., 
the height being about 87 per cent, of the width, or 39 per cent, 
more than the first example. These specimens were from the 
same locality and from adjacent trees. Their habit of crowding 
into narrow crevices and between the bark and the tree trunk 
has caused this species to become one of the most variable of 
land shells as regards the form of the shell. 1 

On account of the extreme variability it was thought that a 
quantitative study of material from several rather widely sepa- 
rated localities would produce results of some interest. This 
species has a wide geographic range, being found throughout 
the eastern and central parts of the United States and Canada. 
Its western limit is said to be Minnesota. 

III. Method of Obtaining Quantitative Data. 

To obtain a variation index the diameter and altitude of the 
shell was measured in millimeters and the altitude divided by 

the diameter ; i. c, ' T . — : The per cents, obtained in this way 

' diameter 1 ■> 

provide the shell index. In the diagrams the individuals or 
classes having the same per cent, are indicated on the horizontal 
line and the number of specimens in these classes (the frequen- 
cies) are indicated on the vertical line. 

1 See Nautilus, Vol. 10, p. 63, for a good article on this subject by C. C. Orms- 
bee on " Influence of Environment upon the Form and Color of Helix alternata." 
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The number of specimens available for this study has not 
been as large as is desirable in investigations of this kind ; but 
as the three lots are of about the same number the results will 
not be materially affected. 

In the tables of data the per cents, are indicated by a numer- 
ator and the individuals or frequencies having the same per cent, 
is noted as a denominator. 

IV. Discussion of Data. 
The Rochester Shells. 



Figure 1. 



The shells from Rochester show a rather wide range of varia- 
tion, as is seen in Fig. 1, which is strongly trimodal. The most 
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45 46 47 48 4<? 60 W $2 S3 54 SS j"6 S/ fS & 60 6t 61 6,9 64 65-66 
Fig. i. — Rochester shells. Variation curve of 67 specimens. 

peculiar aspect of this curve is the broad mode from 47 to 52 
per cent., the frequencies being 9. The two sharp modes are 
55 with a frequency of 8 and 59 with a frequency of 12. The 
variation is from 44 to 65 per cent. The data for Fig. 1 is 
shown in Table A. 



Table A. 



44 4fi 47 jo 52 53 54 5^ 58 59 60 6i_ 6J_ 
159993483 12 121 

The number of shells examined was 67. 
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The Auburn Shells. 



Figure 2. 



The Auburn shells are not as variable as those from Roches- 
ter, a fact shown by the greater regularity of the curve, which 




45 -tk il 4% W SO SI a S3 « IS « 57 58 51 60 6/ 6 2 6 3 M (SJ (S6 67 69 6<j jo jl Ti 73 H 75 ft V h l'l 
Fui. 2. — Auburn shells. Variation curve of 104 specimens. 

is practically bimodal, the minor mode being at 54 per cent, with 
a frequency of 21 and the major mode at 57 with a frequency 
of 24. The data for this curve is shown in Table B. 

Table B. 

«505354 5_5 565758596o6i62 63 
1 1 5 21 3 5 24 16 5 74 13 
64 65 66 68 79 
4 1 1 1 1 



The number of shells examined was 104. The range of vari- 
ation is from 45 to 79 per cent. 
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The Bowmanville Shells. 



Figure 3. 



The Bowmanville shells are the most variable of the three 
lots, the curve showing a marked multimodal tendency, which 
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Fig. 3. — Bowmanville shells. Variation curve of 85 specimens. 

always stands for extreme variability. The range of variation 
is from 46 to 87 per cent. There are four modes of promi- 
nence, at 50-53, 57, 59 and 65, with frequencies of 5, 10, 9 and 
5, respectively. It will be noted that the curve for the Bow- 
manville shells is very similar to that of the curve for the Roch- 
ester shells, the peculiar broad mode being present in each. 
The data for this curve is shown in Table C. 



Table C. 

4^SoS3S4SSS6S7S8 59 60616264 

1 55 1 12 10 696634 
65 67 68 70 71 72 76 77 78 79 81 87. 
541322212211 

The number of specimens examined was 85. 



V. Comparison of the Three Localities. 
Figure 4. 

In comparing the three localities it will be noted that the 
Bowmanville and Rochester shells resemble each other very 
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closely in the form of their curves, which is quite different from 
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Fig. 4. — Comparison of the three localities. 1. Bowmanville. 2. Rochester. 3. Auburn. 

the Auburn curve, which is very symmetrical, showing a smaller 
amount of variation. The major mode for the three localities is 
about the same, standing as follows : 



Bowmanville S7'/'-- 1 

Rochester 59 'jo. 
Auburn S7 '/''■ 

The mean per cent, for the three localities is as follows : 

Bowmanville 65.1 '/,. 
Auburn S9-7'/"- 

Rochester 54.1 </n. 

This shows that the Bowmanville shells have relatively the 
highest spires, while the Rochester shells have the lowest spires. 
The widest variation is found in the Bowmanville shells, where 
the extremes are 46 and 87 per cent. 

1 100% would mean that the diameter and height were the same; hence the 
per cent, shows the relation of height to diameter. 
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Geographically the western shells show a wider range of vari- 
ability than do the eastern shells. With one exception (Auburn 
79 /to) the eastern shells have the per cent, of spire elevation 
between 44 and 68, while those from the west range between 46 
and 87, the per cents, between 68 and 81 being numerous. 

One of the most noticeable features in the curves as plotted 
in this paper is their tendency to assume a multimodal form. 
This is clearly shown in the individual diagrams, but stands out 
prominently in the comparison of the localities (Fig. 4). This 
is, of course, indicative of great variability. 

From the study of these three lots of shells we may conclude 
that the western alternate/, has a higher shell, on the average, 
than does the eastern form, and that it shows a much larger 
amount of variation in spire elevation. It would be very inter- 
esting to have curves plotted from other localities, east and west, 
to ascertain whether their results would coincide with the con- 
clusions of the present paper. 
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